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EXECUTIVE SUMMARY

This is a summary of the Energy Engineering Analysis for the Milan

Army Ammunition Plant (MAAP) in Milan, Tennessee. It includes the
recommendations for the development of a Basewide Energy Plan consisting
of energy comservation projects and other recommendations for reduction

of the installation's 1985 source energy consumption. -

Milan Army Ammunition Plant, containing 22,541 acres, is situated in
both Gibson and Carroll Counties, Tennessee, and is approximately equally

divided longitudinally into the two counties. Milan, Tennessee, is 5

miles west and has a population of 8,100; Humboldt is 17 miles southwest
with a populatioﬁ of 10,200; Trenton is 18 miles northwest with a
population of 4,600; and Jackson is 28 miles south with a population of
49,100. The Mississippi River is approximately 55 miles west of the

plant, the Tennessee River 45 miles east.

Milan Army Ammunition Plant and the surrounding area is gently rolling
terrain. The elevation of the plant varies from a high of approximately
590 feet on the south side, to a low of approximately 320 feet on the
north boundarﬁ of the reservation. The Milan area experiences typically
short mild winters and long warm summers. ' With the exceﬁtion of a few
modernized facilities, the overwhelming majority of buildings at MAAP

were constructed for World War II ammunition production.
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This Energy Engineering Analysis summary presents data on:

Historical and predicted ‘energy consumption

Energy conservation procedures for distribution systems

- Energy conservation procedures for buildings and processes
- Utilization of energy monitoring and control systems (EMCS)
- Utilization of wood biomass

- Conservation procedures under Higher levels of mobilization

The conservation of energy in existing facilities can be accomplished

in two basic ways:
- Redﬁce the basic system energy requirements and source energy use
- Recover energy discharged from one user and utilize this waste

energy for other purposes

A reduction in source energy requirements is represented by such
activities as lowering equipment operating temperatures, reduction of
transmission losses by better insulation, and night/weekend setback

or shutdown of energy users and associated distribution systems.

Recovery of energy discharged by one user and utilization of this

waste energy for other purposes is demonstrated by such activities as
returning condensate to boiler systems and recovery of heat from

process exhaust air systems to preheat replacement air. Examples of energy
below the level of practical utilization are exhaust flue gases

from boilers (cooled to near the dew point), and air exhausted from

buildings near ambient temperature conditions.
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This study has been directed towards identifying means of energy
conservation conforming to those two methods identified as

reduction in overall use and recovery of waste energy. Although the
above discussion may appear to be confined to heat energy, investigations
covered electrical usage, water usage, compressed air, wood biomass

and solar energy.

The number and type of viable ECAM projects has been restricted by

direction of the COE, Mobile to those which qualify at the 1980

level of mobilization (approximately 15%) and which exceed a Capital

Cost Value of $100,000. The total energy savings presented in this

report can be obtained only upon full implementation of the viable

ECAM projects and compliance with the recommended conservation measures
requiring capital investments less than $100,000. Those measures requiring -

policy changes at the management level, will result in additional savings.

Computer simulations of building energy use were modeled using the

DOE~-2.1 program. Computer simulations for energy utilization were
performed on typical building types. Categorizing and prototyping
methodology followed procedures outlined in the Black & Veatch Study
"Engineering Instructions for Preparation of a Basewide Energy Systems
Plan", dated January 1980. After careful examination of the MAAP
facilities during field surveys, taking into consideration the building
construction, building functions, and plant operating procedures, a

total of 17 typical buildings were computer modeled to determine their
energy use, both thermal and electrical, and to verify recorded historical

energy consumption figures during the base year 1975. The final
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analysis resulted in a correlation which was within 3 percent of

recorded consumption figures.

Energy conservation projects were generated from the energy modél
for conservation measures involving building insulation, reduction
in fenestration area, temperature controls installation, relighting
with energy-efficient fixtures, and a basewide EMCS. A detailed

analysis is provided in the main report.

The following is a tabulation of the MAAP source energy consumption

for the fiscal years 1975 and 1980.

Source 1975 1980
Electricity 218,751 x 10° BTU 126,226 x 10° BTU
Fuel 0il No. 2 & 6 245,205 x 10° BTU 107,153 x 10° BTU
Coal 255,115 x 10° BTU 124,841 x 10° BTU

This &ields a total of 358,220 Mega BTU's for FY-80 (see Figure 1) as
compared to a total of 718,891 Mega BTU's for FY-75. It is reported
that operations during this period had decfeased from an average level
of 37% mobilization in FY 1975 to an average level of 15% mobilization

in FY-1980.

Figure 2 shows the historical and predicted annual energy consumption
for a ten-year period through fiscal year 1986, reflectiné the effect

of proposed conservation measures.
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It was determined that the fuel consumption rate for this facility

is almost totally weather-dependent. Since less than 1% of the

steam generated in the boilers is consumed in process operations,

the remainder is therefore consumed in building heating and transmission
line losses getting the steam to the buildings. Figure 3 shows the
monthly fuel consumption for fiscal year 1980. Note the peak during

the cold winter months as compared to the low level of consumption during

the summer.

Figure 4 shows the basewide electrical consumption for the past three
fiscal years. It can be seen that the January peaks have steadily
declined, while the average yearly consumption remains relatively
constant around 11 million kilowatt hours. It is apparent the peaks
have been reduced as a result of an Executive Order prohibiting
supplemental electrical heating units where a building already contains

a main source of heat.

The projected basewide energy costs througﬁ fiscal year 1986 are shown
on Figure 5. Projections are made for the facility if left in its
present condition and level of utilization based on FY-80 consumption
rate. Predicted costs resulting from the anticipated emergy savings
upon implementation of all energy conservation projects and recommenda-
tions in FY-85 are shown by the solid line graph. The following

escalation rates were used for calculation purposes:

Fuel 0il: 1.14 (14%)
Coal: 1.10 (10%)
Electricity: 1.13 (13%)
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A total of 3.2% or 11,500 Mega BTU can be saved annually upon
impleméntation of the viable ECAM projects determined by this study.
Figure 6 shows the total source energy reduction. Further breakdown of

the total savings yields the following:

Fuel 0il . 7,520 x 106 BTU saved
Coal 2,800 x 106 BTU saved
Electricity 1,200 x 106 BTU saved

An additional 10,600 Mega BTU, or 2.97 savings in basewide coal consump-
tion can be achieved by implementation of recommended energy .
conservation projects which do not qualify for ECAM funding. (See

Appendix A of this summary).

ECAM Projects for source energy reduction are listed in Table 1 with
their corresponding E/C ratio. Table 2 contains projects not qualifying
for ECAM funding, i.e., requiring less than $100,000 capital expenditure,
but which are good enefgy;saving measur;;.

Further explanation of the historical energy consumption, basewide

energy model, and energy conservation analysis can be found in the

Energy Use Survey, Section 3 of this report. The analysis for temperature

control schemes and basewide EMCS applications is included in the report

on Energy Monitoring and Control Systems, Section 4 of this report.
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BASEWIDE CONSUM PTION AFTER FY-85

ENERGY CONSERVATION PROJECTS

CURRENT (FY-80) CONSUMPTION = 358,000 x 106 BTU

PROJECTED
BASEWIDE CONSUMPTION

= SNSRI

(282,400 x 108 aTU)

FIGURE 6
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TABLE 2

ENERGY CONSERVATION PROJECTS

UNDER $100,000

PROJECT TITLE ANNUAL ENERGY SAVINGS COST 1984

Replace (10) Expansion Fittings 390 x 106 BTU $28,200
in Steam Distribution System

Replace U/G District Steam 6580 x 106 BTU $55,000
Piping - Line "D" '

Replace U/G District Steam 3630 x 106 BTU $71,400

Piping - Line "H"

Total Annual Savings = 10,600 Mega Btu
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The composite total in energy reduction for building improvement

projects is not a simple algebraic summation of individual project's
energy savings. Due to synergistic effects, the average composite total
savings are approximately 637 of the simple sum. Consideration must be
given to these synergistic effects when arriving at energy savings

using different combinations of energy conservation projects.

The addition of simple temperatufe controls (Project M-104) or the
installation of a basewide EMCS (Project M-105) essentially accounts for
the same block of energy to be saved. One or the other may be chosen, and
thus the energy savingé can only be taken credit for ome time. Although
the initial cost is greater to install the EMCS, it does have a decided
advantage over the simpler temperature controls arrangement due to

its inherent ability to monitor and report out of state operating
conditions. This discourages tampering by personnel and ultimately
guarantees energy savings, provided the system is properly installed

and maintained. The total basewide energy reduction figure quoted

includes the savings resulting from Temperature Controls installation.

A detailed study of the utilization of Biomass material from the
21,800 acre Milan Site as an energy source was conducted. This study
indicated that it would take 20 to 25 years to develop woodlands

capable of maintaining a reasonably uniform level of Biomass material.

At present, wood biomass would be a more expensive fuel than coal
or oil at Milan AAP. Due to the high moisture content of wood and
handling expenses, the cost of burning wood grown on site would be

about 1.7 times that of coal per useful BTU equivalent.
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However, since there is a growing market for pulp wood in this locationm,
it appeérs desirable to plant loblolly pine in several suitable areas
in rotation during the coming years. The harvesting of this pine would
begin after 20 to 25 years, and depending upon conditions existing at
that time, be utilized in one of three ways. The wood may be burned

as fuel at Milan AAP, sold to pulp mills, or burn the low quality

wood at Milan and sell the high quality wood to pulp mills. Accordingly,
it is desirable that some of the boilers which may be installed in the
coming years be capable of conversion to burning wood, with minimum
adaption, in the future. Companies in the vicinity of Milan which
generate waste wood materials all have existing markets for their

materials. A detailed amnalysis is included in the Biomass Survey,

Section 5 of this report.

Based on instructions received at the 407 review meeting on June 17, 1981,
this report was directed to cover only the currently operational lines
B, D, H, X, I and K-10 and areas K, Q, J and T on their present operating

schedules, approximately 157 mobilization.

Field surveys, hand calculations and computer calculations had initially
been prepared for the entire base assuming 1007 mobilization on a 5-8-3
shift operation, according to the initial scope of work. It was sub-
sequently agreed that the basewide energy use model derived in this
manner could be scaled down to current mobilization levels without re-
running the DOE 2.1 computer anlaysis, by developing factors using
manual calculation methods. These factors were then applied to the
computer generated energy figures to obtain current building energy

requirements and ECAM project savings.
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It is suggested that the supporting documentation of this report

be reviewed if mobilization levels are increased or operating areas
changed, to determine if potentially viable projects for energy
conservation may exist in these other production lines or areas.
Examples include relighting for interconnecting walkways and consoli-
dation of the compressed air systems, which promise economically

attractive energy savings during periods of maximum mobilization.

The Basewide Energy Plan Recommendations for the Milan Army

Ammunition Plant are presented in Section 6 of this report. Copies
of ECAM Projects generated as a result of this energy Engineering

Analysis are included in Volume 1 under Sectiomn 7.

ES-17




APPENDIX A

IMPLEMENTATION OF EXPANDED MAINTENANCE PROGRAM

POTENTIAL CONSERVATION MEASURES REQUIRING
CAPITAL INVESTMENT

POTENTIAL CONSERVATION MEASURES REQUIRING
POLICY CHANGE
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A-1  IMPLEMENTATION OF AN EXPANDED MAINTENANCE PROGRAM

The following energy conservation and/or control projects are discussed

in the report as viable projects under an expanded maintenance program.

1. Addition of water preheat coils in laundry waste water sump.

2, Control changes in building H~115 to utilize outside air for
makeup under certain temperature conditioms.

3. Replacement of malfunctioning or disconnected steam traps.

4. Repair of pipe hangers and supports to align pipe.

5. Repair of damaged pipe insulation.

6. Repair or replacement of leaking valves.

7. Initiate program to locate and repair compressed air, steam,
condensate, water and sewer line leaks.

8; Interconnect compressed air systems.

9. Renegotiate electric demand rates.

10. Adjust fuel inventory.

11. Install oil and steam flow meters on operating lines.

12. Install electric meters on all operational substatioms.

13. TInstall run-off water control and treatment at coal storage area.

14, Add coal fired boilers to reduce o0il consumption.

15. Add uninterruptable power supplies to all microprocessor or
computer facilities.

16. Add emergency generators where total power failure could cause

a hazardous situation.
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Project Studied

POTENTIAL CONSERVATION MEASURES REQUIRING CAPITAL INVESTMENT

Comments

10.

11.

Install vestibules around high
traffic doors.

Install solar shading devices:

Solar Film

. Solar Screens
Overhangs
Awvmings

Install attic ventilation fans.

Install whole-house attic fans.

Reset outside air dampers to
minimum requirements of ASHRAE
62-73.

Install boiler economizers,
oxygen trim controls, blowdown
heat reclaim devices, etc.

Install storm windows.

Weatherstrip doors.

Add floor, ceiling, and wall
insulation.

Install setback/setup controls.
Add warmup cycle with fresh air

dampers closed where setback/
setup controls are used.

ES-20

This project has limited appli-
cation. The calculations are
subject to numerous assumptions.

This project has limited
application.

This project has limited appli-
cation to the Administration
Bldg. and would likely disrupt
the performance of window air
conditiomners.

The savings are too occupant-
dependent.

This project has limited applica-

tion.

Not cost effective for heating
boilers due to short duty cycle.

This project has limited further
applications.

Good Project.

This is a good project where
there is no insulation present,

however, short heating cycles prevent
meeting ECAM criteria.

Good Project.

Good Project.




A-2 POTENTIAL CONSERVATION MEASURES REQUIRING CAPITAL INVESTMENT

(Continued)

Project Studied

Comments

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Install flue dampers, smaller
jets, dual burners, electronic
ignition, etc.

Replace manual control valves or
install temperature regulators
in cast-iron radiators.

Replace existing coal boilers
with gas/oil conversion kits
with modern packaged boilers.

Replace incandescent lighting
with higher efficiency lighting
systems.

Install photocell lighting
controls.

Replace existing motors with
motors of the high efficiency
type.

Reduce lighting levels to
minimum standards.

Install water closet tank
inserts, flow reducing shower
heads, or other water conserving
devices to reduce pumping energy
consumption.

Insulate existing steam lines.

Revise existing chilled water/
hot water pumping schemes to
more efficient methods.

ES-21

in small furnaces.

Not cost effective for heating
boilers due to short duty cycle.

Not cost effective where
thermostatic controls are being
provided.

This project does not meet the

criteria.

Good Project.

This project has limited applica-
tion.

Limited application due to
short duty cycles on current

level of mobilization.

Limited application - most facili-
ties are below minimum standards.

Limited Application.

This project does not meet the
criteria in most areas due to
short duty cycle.

N/A




A-2

(Continued)

Project Studied

POTENTIAL CONSERVATION MEASURES REQUIRING CAPITAL INVESTMENT

Comments

22.

23.
24,
25.

26.

27.

28.
29.
30.

31.

32.

33.

Deactivate individual room
thermostats in barracks and
install temperature reset
controls on chilled and hot
water.

Shut down steam plants in the
summer and satisfy process steam
needs with electric boilers.
Install infrared heating in

warehouses and shops.

Install economizer systems for
"free cooling" in intermediate
seasons. ‘

Modify multizone systems to
include hot/cold deck reset.

Modify cooling tower systems to
cycle fan with load and/or

install bypass valving.

Install load-shedding system to
minimize demand charges.

Correct power factor.

Install chilled and hot water
reset controls.

Install FM radio control system.

Replace existing windows with
insulating panels.

Insulate temporary buildings.
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N/A.

N/A.

This project
criteria due
duty cycles.

This project

does not meet the
to short heating

does not meet the

criteria in retrofit applications.

N/A.

N/A.

N/A.
This project
criteria.

N/A.

N/A.

Good Project

N/A.

does not meet the

- Limited application.




A-2 POTENTIAL CONSERVATION MEASURES REQUIRING CAPITAL INVESTMENT
‘ (Continued)
Project Studied Comments

34. Upgrade electrical distribution N/A.
voltage.

35. Install total or selective N/A.
energy plants.

36. Install energy monitoring and Good Project.
control system.

37. Install heat reclaim devices Limited application.
on air-cooled condensers.

38. Replace remotely located absorp- N/A.
tion chillers with more efficient
electric-driven chillers.

39. Install solid waste-~burning This project does not meet the
boilers. criteria.

40. Install trailer enclosing This project has limited appli-
devices at loading docks. cation.

41. Install solar energy systems This project does not meet the
where feasible. criteria. '

42, Install air-to-air heat reclaim This project does not meet the

devices in high exhaust areas,
such as messhall kitchens.

ES-23
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A-3 POTENTIAL CONSERVATION MEASURES REQUIRING POLICY CHANGES
AT INSTALLATION LEVEL
Project Studied Comments

1. Replace domestic water heaters Good Project.
with higher efficiency models
as replacement is required.

2. Shut down steam boilers and Currently practiced.
branch lines in summer.

3. Reduce domestic hot water Good Project.
temperatures from 140 F to
110-120 F.

4. Replace electric motors with Good Project. Limited appli-
motors of the high efficiency cation due to motor frame sizes
type on replacement basis. of older equipment.

5. Use task lighting. Good Project. !

6. Install temporary 4-mil plastic Limited application due to
storm windows. short heating cycle.

7. Shut down HVAC and DHW systems Good Project.
in unoccupied buildings.

8. Calk cracks on self-help basis. Good Project.

9. Install high-efficiency trans- Good Project.
formers on replacement basis.

10. Enforce indoor space temperature Currently practiced.
regulations.

11. Repair steam and condensate Good Project.
leaks.

12.  Repair air leakage in ducts. N/A.

13. Turn pilot lights for heating Good project - Limited application.
equipment off for the summer.

14. Replace air-conditioning units Good Project.

with high efficiency models as
replacement is required.
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APPENDIX B

B-1 TYPICAL BUILDING DATA
B-2 BUILDING ENERGY SUMMARY
B-3 ECAM PROJECT SAVINGS
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B-1 TYPICAL BUILDING DATA

»

This appendix includes summaries of building data as collected and

analyzed by the computer program.

Table 1 - Lists the category code and buildings selected as

~

prototypes for computer calculations

Table 2 - Lists the prototype buildings and their source energy

consumption @ 1007 mobilization.

Table 3 - Lists infiltration rates used for the computer

analysis under different insulation conditions.
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8/11/81

TABLE I

Prototype/Computer Simulated

MAAP
Category | Bldg.
Code No. Function Similar Buildings
A-1-E T-114 | Computer Bldg. | None
A-~1-F Admin., Cafe, B-20; D-11; H-12; The following
D=-1-F X-20 | Change House buildings are similar to A/C zone
CH-1~F of X-20 only: I-23; J-10; 0-15
Boiler Plant 123; V=101 thru 104, V-201 thru
204
D-1-E T-113 | Cafeteria The following Bldgs. are similar
to A/C zone of T-113 only: jH-11l1,
115; J-124, 135; v-20, 21
FH-1~E Q=23 | Family Q-1 thru Q-22, Q-24 thru Q=32
Housing
Repair XK-301, 312, 315
M-1-F c-6 Production J=-129, 130; V-22 thru 26
M-1-F X-4 Pelletizing I-4
M-1-F X-8 Assembly H-81
(Production)
M-1l-F X~=12 | Assembly B-12; 0-1, 3, 4
(Production)
M=-1-F X-14 | Assembly B-14; D-3
(Production)
M-1-F X-18 | Assembly B-18
(Production)
M-1-F X=-27 | Assembly None
(Production)
M-1-F X-41 | Melt-Pour 0-14 (heated only portion of X-41)
(Production)
W=1~F X=-2 Storage None
W=1-F X-33 | Inert Storage | B-10, 15, 16, 19, 261; H-3, 5;

X-7, 10, 17, 19
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MILAN AAP

AIR CHANGE RATES USED FOR INFILTRATION

BLDG. NO AS IS INSUL. ROOF INSUL. WALLS REDUCE GLASS

X=2 5 4.5 4 4.5
X-4 7 6.5 S 6.5
X-8 3 4.5 4 4.5
X=12 5 4.5 4 4.5
X-14 3 4.5 4 4.5
X-18 5 4.5 4 4.5
X=-20 4 3.5 3 3.5
X=-21 4 3.5 3 3.5
X=-27 S 4.5 4 4.5
X=33 4 3.5 3 3.5
X-41 4 - - -
TABLE 3
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B-2 BUILDING ENERGY SUMMARY

This appendix lists the energy requirements for all heated/cooled
buildings at MAAP, for 1007 mobilization and 157 mobilization

levels.

The energy requirements reported in the 1007 table represent
energy requirements that would result if operations were scheduled

around the clock with all lines operating.

The 157 tables reflect the application of scaling factors derived
considering single shift operation of production lines and the
current practice of Milan operating personnel of shutting down
boilers when the ambient air temperature is expected to remain

reasonably above freezing during non-working hours.
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ECAM" SAVINGS

The first table shows energy savings for the various ECAM project

groupings of buildings.

The second table shows the results of computer run composite
project energy savings, when performed on insulated buildings, with

and without temperature controls added.
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APPENDIX C

LIST OF REPORTS
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LIST OF REPORTS

ENERGY USE SURVEY

Narrative ~ Volume I, Section 3

Supporting Data - Volume II and III

ENERGY MONITORING AND CONTROL SYSTEMS

Narrative - Volume I, Sectiomn 4

Supporting Data - Volume II

BIOMASS SURVEY

Narrative - Volume I, Section 5

Supporting Data - Volume III

BASEWIDE ENERGY PLAN RECOMMENDATIONS

Volume I, Section 6

ECAM PROJECTS BROCHURES

Volume I, Section 7
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